Despite more than half a century of use in leishmaniasis, antimony therapy still presents serious problems concerning dosage and toxicity. Low and high doses have been shown to be equally effective. In this paper, the feasibility of injecting one ampoule of meglumine antimoniate intramuscularly every other day until clinical cure is demonstrated, while studying a series of 40 cutaneous leishmaniasis cases. Total dose used varied from 1,822.5 to 12,150mg of pentavalent antimony and total time of treatment varied from 3 to 10 weeks, with 86% efficacy. Thirty-six out of the 40 patients are still on follow-up with a mean time of 10.7 ± 7 months and a median of 9 months. No relapse or mucosal lesions have been noted so far. The schedule showed good tolerance and easy application and its efficacy was comparable to the officially recommended WHO schedule. Therefore, such a schedule represents a valuable alternative for the cases with high toxicicity to antimony or daily injections are an obstacle to the treatment. Key-words: Cutaneous leishmaniasis. Pentavalent antimony. Low dose. Systemic therapy.
Ninety-three years ago antimony was used for the first time to treat leishmaniasis (Vianna, 1912) 9 . Since that time numerous therapeutic schedules have been tested, mainly to treat visceral leishmaniasis. The original preparation of emetic tartar was gradually superseded by other compounds such as stibamine glucoside (Neostam ), para-aminophenyl stibic acid (Neostibosan ), sodium antimony gluconate (Pentostan ) and meglumine antimoniate (Glucantime ). Several schedules have been proposed for the treatment of cutaneous leishmaniasis, all of them based on dosages empirically determined for visceral leishmaniasis. The current recommendation of the World Health Organization is 10-20mg of pentavalent antimony (Sb v+ ) per kg per day for three or four weeks 1 8 . Nevertheless, for many years in our service at Evandro Chagas Hospital, Oswaldo Cruz Foundation in Rio de Janeiro a regimen of 1 ampoule of meglumine antimoniate, irrespective of body weight, has been used, given by intramuscular injections (IM) for 10 days and repeated three times at 10 day intervals. In a series of patients using this regimen, all of them cured with no mucosal involvement after 5 years, it was demonstrated that the individual doses according to body weight were highly variable, from 3.8 to 22.3mg of Sb V+ /kg 4 . In other subsequent papers, the effect of a lower dose was studied, 5mg of Sb V+ /kg/day for four weeks, demonstrating the efficacy of such a dose 5 6 . It is also true that the first manufacturer of meglumine antimoniate (Specia), initially recommended a regimen of injections on alternate days up to clinical cure 1 . A scheme of alternate-day injections up to clinical cure was used by one of the authors, with good results, in the Dermatology Clinic of Policlínica Geral do Rio de Janeiro some 37 years ago (MP Oliveira-Neto: unpublished data). Based on that previous successful experience, we decided to try a regimen of IM injections on alternate days again and show the results of a series of cutaneous leishmaniasis cases treated in Rio de Janeiro at the present time.
PATIENTS AND METHODS
Forty patients who attended our service (the out-patients unit of the Institute of Clinical Research, Oswaldo Cruz Foundation, Rio de Janeiro, Brazil) were enrolled for the study. No distinction was made between gender or age. All the patients were inhabitants of Rio de Janeiro State, presented cutaneous ulcers and presented parasitologically confirmed cutaneous leishmaniasis. They were all submitted to the routine procedures of parasitological diagnosis: biopsy, in-prints, histopathological examination, culture in appropriate media and the detection of parasite DNA by polymerase chain reaction (PCR). The inclusion criterion was diagnostic confirmation by at least one of the above mentioned methods. An exception was made for two children and one elderly person with a clinical-epidemiological diagnosis supported by a positive intradermal leishmanin test. The exclusion criterion was the presence of associated mucosal disease. Routine laboratory tests and an electrocardiogram were performed before treatment in all patients.
All patients, with the exception of one infant, received one ampoule of meglumine antimoniate IM applied on alternate days, Mondays, Wednesdays and Fridays (weekend free), irrespective of body weight, up to clinical cure. The criteria used for drug withdrawal were the complete epithelization of the ulcers and absence of any erythematous scarring. Glucantime in 5ml ampoules containing 405mg of Sb 5+ was used for treatment.
Follow-up. Follow-up was scheduled for six visits during a 2-year observation period: first, up on drug withdrawal and at one month, three months, six months, one year and two years later.
RESULTS
Of the 40 patients enrolled in the study, 23 were males and 17 females. Age varied from 2 (youngest) to 78 years old (oldest), with a median of 39 years old. The mean number of lesions was 3.4 ± 11.1. This high standard deviation was due to one patient presenting 70 lesions. Upper and lower extremities were affected in more than half the cases (32). Up to now 36 of the 40 patients are still on follow-up. Four patients were excluded because two of them did not return and the other two failed to take the medication. The mean time of follow-up was 10.7 ± 7 months with a median of 9 months.
The overall clinical response to the therapy used was very good. Thirty-one (86.1%) patients (31/36) showed complete healing of the lesions up on drug withdrawal and have shown no relapse during the observation period (Figures 1 to 3) . The adhesion of patients to the treatment was completely satisfactory. Minor side effects, mainly pain at the injection sites, light arthralgias and/or nausea, were registered in six patients. Five (13.8%) patients (5/36) failed; two (5.5%) (2/36) of these 5 patients, who showed no sign of improvement after six weeks of treatment, were retreated with a dose of 15mg Sb 5+ / kg/day for 21 days, with good response, indicating that the use of a prior low dose did not induce Sb 5+ resistance. Another two (5.5%) patients (2/36) presented relapse after an apparent cure and were retreated with the same schedule with good results; and one (2.7%) patient (1/36) who still presented inflammatory papules at the end of two months of treatment, was retreated with intralesional therapy, three intralesional applications at 15 day intervals, with complete remission of the lesions.
Since as many ampoules as necessary were used to reach epithelization, the number of ampoules and, consequently, the time interval required to obtain cure were variable. The lowest number of ampoules used to obtain cure was nine, corresponding to 3 weeks of therapy, and the highest number was 30 ampoules, or 10 weeks of therapy, with a mean of 6.2 weeks of therapy. The lowest total dose of antimony used was 1,822.5mg, for a patient weighing 14kg (30.86 pounds), who used only half an ampoule 3 times a week, for 3 weeks, and the highest dose was 12,150mg, in a patient weighing 78kg (171.96 pounds), who used one ampoule 3 times a week for 10 weeks. Table 1 shows the extremes of total antimony used compared to the expected conventional therapy of 20mg of Sb 5+ /kg/dia regimen for three weeks. The economic advantage varied from R$35.00 for the shortest treatment to R$135.00 for the longest (R$3.50/ampoule). 
DISCUSSION
The possibility of treating cutaneous leishmaniasis with low doses of antimony has been explored in Rio de Janeiro since 1990 4 5 6 7 . The present schedule represents a true and solid possibility of dealing with the challenges presented by antimonial therapy. Some advantages brought about by the reduced number of ampoules can be promptly noted, such as the economic gain, which is not negligible for developing countries. The other advantages cannot be directly measured, such as the ease of administration and the achievement of patient comfort, for those who received only three injections per week with a rest period on weekends. Such a scheme could be an alternative to the regimen of high doses applied every day for three to four weeks. The current officially recommended regimen is often very difficult to apply in many regions of Brazil, including Rio de Janeiro State, where appropriate primary health care centers are frequently located far away from patients' residences; making the daily journey to receive attendance becomes a heavy burden for the patients. In the case of intravenous application the difficulties are even greater, because many primary health centers refuse to perform this kind of treatment and patients must travel long distances to the nearest general hospital. Furthermore, the side effects are minimal; only six patients presented slight arthralgias, nausea or pain at the injection sites. In contrast, one of the patients who did not achieve cure was submitted to the conventional high dose therapy and had to be hospitalized to treat severe arthralgias. It was noticeable that cure was achieved with a much smaller dose than that recommended by the WHO, at least in Rio de Janeiro State 8 . It also seems evident that this goal was achieved due to the prolongation of the administration period. We believe that this could be the main disadvantage related to this schedule. However, the large reduction in the occurrence of side effects added to the practicality of the schedule, thus showing a good cost-benefit relation. This raises the question as to why time cannot be used as a co-adjuvant to therapy. Most intracellular pathogens are treated with long term therapy, such as Trypanosoma cruzi, Mycobacterium tuberculosis, Mycobacterium leprae, Paracoccidiodes brasiliensis, but Leishmania is not. It is also known that spontaneous healing of leishmaniasis is related to the long evolution of the disease. It was recently demonstrated that time can act as a positive independent factor for cure during antimonial therapy 3 . Indeed, host-parasite relationship must be better understood in order to explain the mechanisms related to the molecular, intra-cellular and immunological controls of Leishmania over time. When all the patients in this series reach the two year observation period, we will know the incidence of relapse and a new communication will be published. Based on current experience, however, it is highly improbable that a significant number of patients will develop relapse or mucosal lesions. This schedule has shown that good results can be achieved without the use of high doses, like those suggested by the WHO, and our service has demonstrated that such an alternative schedule is feasible. This schedule could be an effective choice in patients for whom a less aggressive antimony therapy is desirable. The practice of clinical medicine has taught us that the prescription of a drug should be customized for each sick individual and their particular epidemiological and familial history. Thus, the proposed schedule should be tried, without recrimination, whenever antimony toxicity is undesirable or predictable.
